Angiostatic effect of penetrating ocular injury: role of pigment epithelium-derived factor.
To characterize the angiostatic effect of penetrating ocular injury and to begin to explore its mechanism, with an emphasis on the role of pigment epithelium-derived factor (PEDF). Using the rat model of oxygen-induced retinopathy (OIR), single or multiple dry needle injuries were made, penetrating the globe of one eye; the opposite eye served as a control. Eyes were harvested from rats killed 1, 3, and 6 days after injury, and retinas were dissected and processed for assessment of neovascularization and microglial activation or were processed for genetic and proteomic analysis. Temporal and spatial expression patterns of PEDF were analyzed by in situ hybridization. Penetrating ocular injury resulted in a 30% decrease in neovascular area in the retinas of OIR rats. At day 1 after injury, needle insertion caused a 4.1-fold increase in retinal PEDF mRNA and a 1.5-fold increase in retinal PEDF protein. Vitreous PEDF protein increased 3.4-fold in injured eyes compared with noninjured eyes. In situ hybridization showed an increase in PEDF mRNA in areas surrounding the puncture site. Concentrated vitreous protein from injured eyes caused a 60% decrease in retinal neovascularization when injected into the vitreous cavity of OIR rats. Preincubation of vitreous samples with anti-PEDF partially abolished this efficacy. The pattern of angiostasis resulting from penetrating ocular injury is consistent with the release of an endogenous antiangiogenic factor from the wound site. Preliminary studies show a possible role for PEDF in this effect. Further characterization of this role and the identification of other factors may lead to new therapeutic strategies for angiogenic eye conditions.